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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic LED display with excellent electrical 
characteristics, by flattening the surface shape of a film made by an ink-jet printer mode, and 
eliminating a boundary face in an organic layer. 

SOLUTION: In the case of an organic LED display having an organic layer made up of a 
luminous layer, or of a luminous layer and a charge transfer layer, this coating liquid for organic 
layer formation is made up of an organic material necessary for forming the organic layer, or its 
precursor and a solvent, it has a vapor pressure of 10 mm Hg or less at 20° C in the solvent, 
and it includes at least one kind of low-volatility liquid solvent having a boiling point not higher 
than the quality-changing temperature of the organic material or not higher than the transition 
temperature of the precursor. The method for manufacturing this organic LED display includes a 
process for forming by an ink-jet mode at least one layer of coating film out of the coating 
liquid for organic layer formation for an organic LED display, and a process for forming an 
organic layer by heating and drying the coating film at a temperature not lower than the boiling 
point of a liquid organic solvent included in the coating liquid and having low volatility at ordinary 
temperatures. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
daioages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Coating liquid for organic stratification of the organic Light Emitting Diode display characterized by to 
include at least one sort of liquefied solvents of low volatility which consist of an organic material required to form the 
organic layer of the organic Light Emitting Diode display which has the organic layer which consists of a luminous 
layer or a luminous layer, and a charge transporting bed, or its precursor and solvent, have the vapor pressure of 10 or 
less mmHgs at 20 degrees C in a solvent, and have the boiling point below the transformation temperature of an 
organic material, or below the conversion temperature of a precursor. 

[Claim 2] Coating liquid according to claim 1 in which the liquefied solvent of low volatility has the boiling point 
below the melting point of an organic material. 

[Claim 3] Coating liquid according to claim 1 of the transformation temperature of the organic material in which the 

liquefied solvent of low volatility forms each class when an organic layer consists of a multilayer cascade screen, or 

the conversion temperature of a precursor which has the boiling point below low temperature most. 

[Claim 4] Coating liquid according to claim 3 which has the boiling point below low temperature most among the 

melting points of the organic material in which the liquefied solvent of low volatility forms each class. 

[Claim 5] The liquefied solvent of low volatility Ethylene glycol, a propylene glycol, A triethylene glycol, an ethylene 

glycol monomethyl ether, Ethylene glycol monoethyl ether, the triethylene-glycol monomethyl ether, The triethylene- 

glycol monoethyl ether, a glycerol, N.N-dimethylformamide, Coating liquid of any one publication of the claim 1-4 

which is a N-methyl-2-pyrrolidone, a cyclohexanone, a cyclohexanol, 1-propanol, an octane, a nonane, Deccan, a 

chlorobenzene, o-dichlorobenzene, or O-xylene. 

[Claim 6] The manufacture method of an organic Light Emitting Diode display including the process which carries out 
stoving of the paint film and forms an organic layer at the temperature more than the boiling point of the process which 
breathes out the coating liquid for organic stratification of the organic Light Emitting Diode display of any one 
publication of a claim 1-5 with an ink-jet method, and forms the paint film of at least one layer, and the liquefied 
solvent of low volatility in coating liquid. 

[Claim 7] The manufacture method according to claim 6 by which stoving is performed below the transformation 
temperature of an organic material, or above the conversion temperature of a precursor. 

[Claim 8] The manufacture method according to claim 7 by which stoving is performed below at the transformation 
temperature of an organic material. 

[Claim 9] the organic layer which an organic Light Emitting Diode display becomes from an organic material - two- 
layer --**** — the manufacture method of any one publication of the claim 6-8 that stoving is performed at the 
temperature below the melting point of the higher one among the melting points of the two-layer organic material 
which touches mutually when forming at least one of layers of it with an ink-jet method 

[Claim 10] It has three or more layers of organic layers which an organic Light Emitting Diode display becomes from 
an organic material. When forming at least one of layers of it with an ink-jet method, stoving compares the melting 
point of the higher one with the melting point of the higher one among the melting points of the organic material of 
other two layers which touch mutually among the melting points of the organic material of two layers which touch 
mutually. The manufacture method of any one publication of the claim 6-8 most performed at the temperature below 
the low melting point. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacturing method of the coating 
liquid for organic stratification of an organic Light Emitting Diode display, and an organic Light Emitting Diode 
display. Furthermore, in detail, about manufacture of the organic Light Emitting Diode display by the ink-jet method, 
this invention prevents the blinding in a nozzle and relates to the manufacturing method of the coating liquid for 
organic stratification of the organic Light Emitting Diode display which can obtain an organic Light Emitting Diode 
display stably continuously, and the organic Light Emitting Diode display using the coating liquid. 
[0002] 

[Description of the Prior Art] Conventionally, the spin coat method was used for production of the organic Light 
Emitting Diode display using polymeric materials as a material for luminous layer formation. Since patterning of a 
luminous layer is impossible for this method, the example which applied this method to the production method of an 
actual full color display panel is not reported. However, the method of producing the luminous layer which emits light 
in the three primary colors with an ink-jet method as one method for performing patterning in recent years was 
proposed (2660 JP,10-12377,A, JP,10-153967,A, JP,1 1-54270,A, JP,1 1-54272,A, Appl.Phys.Lett.72, 519 and 1998, 
Appl.Phys.Lett.72, 1998). 
[0003] 

[Problem(s) to be Solved by the Invention] However, conventionally, as a solvent in which polymeric materials are 
dissolved, although water is used in part, an volatile high solvent [ like a dichloromethane, a dichloroethane, and a 
methanol ] whose most is is used. Therefore, when a pixel is formed by the ink-jet method using these solvents, 
polymeric materials will dry immediately after the regurgitation. Consequently, a flat film is not formed but the 
problem of making an organic Light Emitting Diode display producing luminescence nonuniformity arises. Moreover, 
when forming a layer by making multiple-times coating liquid breathe out, the solved problem on which an interface is 
made inside a layer according to the same cause as the above, consequently an electrical property deteriorates arises. 
[0004] In the field of printing by the conventional ink-jet method, it is considering mixing the solvent of low vapor 
pressure as the measure for this problem. It is known that such a solvent of low vapor pressure has the high boiling 
point. Since, as for this solvent, a solvent sinks in at paper in the conventional printing, existence of a remains solvent 
does not pose a problem. However, in production of an organic Light Emitting Diode display, in order to carry out the 
regurgitation of the coating liquid on substrates, such as glass, a remains solvent causes [ of an element property ] 
degradation. For this reason, it will be necessary to remove a remains solvent completely at the time of production of 
an organic Light Emitting Diode display. Therefore, the need of flying a solvent by stoving arises (JP,1 1-54272,A). 
However, drying temperature is made into 120 degrees C or less in this patent, and it is impossible to remove the 
solvent of low volatility completely at such temperature. 

[0005] Moreover, in case stoving removes such a solvent at an elevated temperature, heat will be applied also to 
polymeric materials. Consequently, there was a problem that destruction of the element by decomposition of polymeric 
materials, transformation, etc. and degradation arose. Furthermore, when the multilayer which consists of polymeric 
materials was formed, and material was mixed between the layer by which stoving is carried out, and the layer which 
touches this layer, there was also a problem that degradation of an element property was caused. 
[0006] Furthermore, when an organic Light Emitting Diode display was produced using an ink-jet method, the problem 
of starting blinding with a nozzle had arisen. As the solution method of blinding, Yoshimori and others has proposed 
the method of mixing isopropyl alcohol into a solvent (the 59th Japan Society of Applied Physics academic lecture 
meeting, 16 p-YH -15). However, blinding was not able to be completely prevented by this method. 
[0007] 
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[Means for Solving the Problem] As a result of inquiring wholeheartedly in view of the above-mentioned problem, this 
invention persons found out the bird clapper as it is possible to be able to carry out flattening of the shape of surface 
type, to be able to prevent formation of the interface inside a layer, and to prevent the blinding in a nozzle by forming 
an organic layer by the ink-jet method using the coating liquid for organic stratification of the organic Light Emitting 
Diode display containing the organic solvent of a specific property. Moreover, it found out that it was possible to 
remove a remains solvent completely without causing destruction and degradation of an element by giving the paint 
film formed using coating liquid to a predetermined stoving process, and to cancel luminescence nonuniformity 
further. 

[0008] It consists of an organic material required to form the organic layer of the organic Light Emitting Diode display 
which has the organic layer which consists of a luminous layer or a luminous layer, and a charge transporting bed in 
this way according to this invention, or its precursor and solvent. The coating liquid for organic stratification of the 
organic Light Emitting Diode display characterized by including at least one sort of liquefied solvents of low volatility 
which have the vapor pressure of 10 or less mmHgs at 20 degrees C in a solvent, and have the boiling point below the 
transformation temperature of an organic material or below the conversion temperature of a precursor is offered. 
Furthermore, according to this invention, the manufacture method of an organic Light Emitting Diode display 
including the process which carries out stoving of the paint film and forms an organic layer at the temperature more 
than the boiling point of the process which breathes out the coating liquid for organic stratification of the above- 
mentioned organic Light Emitting Diode display with an ink-jet method, and forms the paint film of at least one layer, 
and the liquefied solvent of low volatility in coating liquid is offered. 
[0009] 

[Embodiments of the Invention] Hereafter, this invention is explained. First, the organic Light Emitting Diode display 
of the object of this invention has the **** composition shown in drawing 1 . The organic Light Emitting Diode 
display of draw ing 1 has the composition in which the 1st electrode 2, the organic layer 3 which contributes to 
luminescence, and the 2nd electrode 4 were formed in this order on the substrate 1 . 

[0010] The organic layer 3 has the luminous layer of at least one layer. You may be the monolayer structure of a 
luminous layer, or the multilayer structure of a charge transporting bed and a luminous layer in more detail. Here, a 
charge transporting bed and the luminous layer itself may have multilayer structure. Here, the coating liquid for 
organic stratification of the organic Light Emitting Diode display of this invention is used in order to form at least one 
layer of an organic layer. 

[001 1] The coating liquid for organic stratification of the organic Light Emitting Diode display of this invention can be 
divided roughly into the coating liquid for luminous layer formation, and the coating liquid for charge transporting-bed 
formation. Here, the coating liquid which made the solvent containing at least one sort of liquefied solvents of low 
volatility dissolve or distribute the organic material which has the property of the conductivity for luminous layer 
formation, fluorescence nature, or its both, or its precursor can be used for the coating liquid for luminous layer 
formation. 

[0012] After breathing out coating liquid on a substrate, an electrode, or an organic film by the solvent which has the 
above-mentioned property being included, coating liquid becomes possible [ continuing maintaining a wet state ]. 
Consequently, a flat film can be formed and it becomes possible to cancel luminescence nonuniformity. Moreover, 
when coating liquid is further breathed out so that the breathed-out coating liquid may be touched, the coating liquid 
breathed out previously and the coating liquid breathed out behind can be made mixed in the wet state. Therefore, 
formation of the interface conventionally produced in the film can be prevented. Therefore, it becomes possible to 
prevent degradation of an electrical property. 

[0013] It becomes possible for the volatility of coating liquid to fall, consequently to prevent the blinding in a nozzle 
by the solvent which has the above-mentioned property being included. Moreover, as for a solvent, it is desirable to 
have the boiling point below the transformation temperature of an organic material or the conversion temperature of a 
precursor. Here, when transformation temperature overheats an organic material to a certain temperature and cools, it is 
temperature which changes the property of an organic material. For example, oxidization temperature, a decomposition 
temperature, etc. are mentioned. On the other hand, conversion temperature is temperature in case a precursor changes 
into the target organic material. For example, temperature in case the disconjugation system macromolecule which has 
the substituent of an ionicity thiophene ring changes into a conjugated-system macromolecule etc. is mentioned. 
[0014] Using a solvent with the above-mentioned boiling point, by carrying out stoving at the temperature below the 
denaturation temperature of an organic material or more than the conversion temperature of a precursor, and more than 
the boiling point of the solvent of the aforementioned low volatility, rattlingly, there is nothing and the thing which 
give thermal damages, such as decomposition and transformation, to an organic material and which is completely done 
for the dryness removal of the remains solvent in a film by stoving becomes possible. Consequently, degradation of the 
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electrical property accompanying a remains solvent can be prevented. 

[0015] Moreover, it is good to carry out stoving at the temperature more than the desirable boiling point of below the 
melting point of an organic material and the aforementioned liquefied solvent of low volatility. Thereby, the thermal 
damage of an organic material can be prevented completely. Moreover, when an organic layer consists of a multilayer 
cascade screen, if the boiling point of an organic solvent is below low temperature most among the transformation 
temperature of the organic material which forms each class, or the conversion temperature of a precursor, it will 
become possible [ carrying out full removal of the remains solvent at low temperature more ]. As an organic material 
or its precursor, the macromolecule luminescent material for the organic layers of an organic Light Emitting Diode 
display, a precursor, or a well-known low-molecular luminescent material for the organic layers of an organic Light 
Emitting Diode display is mentioned. 

[0016] Especially as a macromolecule luminescent material, it is not limited but each well-known material can be used. 
For example, PFO, poly (dialkyl fluorene) (PDAF), RO-PPP, CN-PPP, poly [2, 5-screw [2-(N, N, and N-triethyl 
ammonium) ethoxy]-l, 4-phenylene-ortho-l, and 4-phenylene] dibromide (PPP-NEO+), Poly [2-methoxy-5-(2 f - 
ethylhexyloxy)]-Para-phenylenevinylene (MEH-PPV), 5-methoxy (2-propoxy SARUFONIDO) -1 and poly [4- 
phenylenevinylene] (MPS-PPV) poly [2, 5-screw hexyloxy - 1, 4-phenylene (1-cyano vinylene)] (CN-PPV), the poly 
alkyl thiophene (PAT), etc. are mentioned. 

[0017] Especially as a low-molecular luminescent material, it is not limited but each well-known material can be used. 
For example, a tetrapod phenyl butadiene (TPB), a coumarin, the Nile red, an OKISA diazole derivative, etc. are 
mentioned. Polymeric materials without conductivity and fluorescence nature may be contained in coating liquid. For 
example, a polycarbonate (PC), a polymethylmethacrylate (PMMA), etc. are mentioned. 

[0018] The need is accepted. Moreover, additives, such as pH regulator, a viscosity controlling agent, and an osmosis 
accelerator, The object for organic Light Emitting Diode, well-known hole transportation material for organic photo 
conductors (for example, although there is an N and N(- screw-(3-methylphenyl)-N and N'-screw-(phenyl) benzidine 
(TPD), and 'N, N')-JI (naphthalene- 1-IRU)-N and N'-diphenyl benzidine (NPD) etc.) Especially this invention is an 
electronic transportation material (for example, although there are an OKISA diazole derivative (OXO), an aluminum 
quinolyl complex (Alq3), etc.) which is not what is limited to these. Especially this invention may add dopants, such as 
charge transportation material, such as not being what is limited to these, an acceptor, and a donor, etc. 
[0019] Moreover, at least one sort of liquefied solvents of low volatility are contained in the solvent which dissolves or 
distributes an organic material or its precursor in the ordinary temperature which has the vapor pressure of 10 or less 
mmHgs at 20 degrees C. Although not limited, especially as such an organic solvent, for example Ethylene glycol, A 
propylene glycol, a triethylene glycol, an ethylene glycol monomethyl ether, The ethylene glycol MOECHIRU ether, 
the triethylene-glycol monomethyl ether, Polyhydric alcohol and its derivatives, such as the triethylene-glycol 
MOECHIRU ether and a glycerol, Amide compounds, such as N.N-dimethylformamide and a N-methyl-2-pyrrolidone, 
Benzene derivatives, such as aliphatic hydrocarbon, such as an alicycle group ketone like a cyclohexanone, fatty 
alcohol like 1-propanol, an octane, a nonane, and Deccan, a chlorobenzene, o-dichlorobenzene, and O-xylene, are 
mentioned. The number of these organic solvents is one, or they can be used, combining them two or more sorts. 
[0020] Moreover, the organic solvent with the bigger vapor pressure in 20 degrees C than 10mmHg(s) may be 
contained in the above-mentioned solvent. A methanol, a dichloromethane, benzene, etc. are mentioned as such an 
organic solvent. Moreover, as for the organic solvent with big vapor pressure, it is desirable that the amount used is 80 
or less % of the weight in a solvent. Here, although the organic material for the luminous layer formation in a solvent 
or the addition of the precursor is different with the solvent and material to be used, it is desirable that it is 10 - 0.01% 
of the weight of a range. Less than 0.01% of the weight of a case, since viscosity is too low, since viscosity is too high, 
it is not desirable preferably 10% of the weight or more of a case. 

[0021] Next, the coating liquid which the solvent containing the organic solvent whose vapor pressure in at least 20 
degrees C is 10 or less mmHgs as coating liquid for charge transporting-bed formation about the organic material 
which has the property of the conductivity for charge transporting-bed formation, fluorescence nature, or its both, or its 
precursor was made to dissolve or distribute can be used. 

[0022] As an organic material and its precursor, the object for organic Light Emitting Diode, a well-known 
macromolecule charge transportation material for organic photo conductors, its precursor or the object for organic 
Light Emitting Diode, and a well-known low-molecular charge transportation material for organic photo conductors 
are mentioned. Especially as a macromolecule charge transportation material, it is not limited but each well-known 
material can be used. For example, PPV, a poly naphthalene vinylene (PNV), the poly aniline (PANI), 3, 4- 
polyethylene dioxythiophene (PEDT), polyethylene dioxythiophene (PEDOT), a polyvinyl carbazole (PVCz), Poly 
TPD, a polyoxadiazole derivative (poly OXZ), etc. are mentioned. Especially as a precursor of macromolecule charge 
transportation material, it is not limited but each well-known material can be used. For example, the precursor (Pre- 
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PPV)ofPPV, the precursor (Pre-PNV) of PNV, etc. are mentioned. 

[0023] Especially as a low-molecular charge transportation material, it is not limited but each well-known material can 
be used For example, TPD, NPD, an OKISA diazole derivative, etc. are mentioned. Polymeric materials without 
conductivity and fluorescence nature may be contained in coating liquid. For example, PC, PMMA, etc. are mentioned. 
Moreover you may add dopants, such as additives, such as pH regulator, a viscosity controlling agent, and an osmosis 
accelerator, an acceptor, and a donor, etc. if needed. Each organic solvent mentioned by the above-mentioned coating 
liquid for luminous layer formation can be used for a solvent. 

[0024] Here although the organic material for the charge transporting-bed formation in a solvent or the addition of the 
precursor is different with the solvent and material to be used, it is desirable that it is 10 - 0.01% of the weight of a 
range Less than 0.01% of the weight of a case, since viscosity becomes low too much, since viscosity becomes high 
too much, it is not desirable preferably 10% of the weight or more of a case. Moreover, it is more desirable to form a 
septum 5 between each pixel, if the lap of the luminous layer of each pixel and the thickness distribution were taken 
into consideration on the organic Light Emitting Diode display of drawing J . Furthermore, it is desirable that die 
polarizing plate 7 is formed in the outside of a substrate from a viewpoint of contrast. Furthermore, it is desirable to 
form a closure film or the closure substrate 6 on the 2nd electrode of an organic Light Emitting Diode element from a 
viewpoint of reliability again. . 

[0025] Especially as a substrate 1 of drawrngjl organic [ Light Emitting Diode ], it is not limited but each well-known 
material can be used. For example, a quartz substrate, a glass substrate, a plastic plate, etc. are mentioned. Moreover, 
the organic layer 3 consists of one layer or two or more layers, and at least one of layers of it is formed using the 
coating liquid for organic stratification of the organic Light Emitting Diode display by this invention. 
[0026] Next when a substrate and the 1st electrode are transparent, it is desirable [ luminescence ] that the 2nd 
electrode is a reflector or to have a reflective film on the 2nd electrode in order to raise luminous efficiency, since 
luminescence from an organic layer is emitted from a substrate side. On the contrary, the 2nd electrode can be 
constituted from a transparent material and luminescence from an organic layer can also be made to emit from the 2nd 
electrode side. In this case, it is desirable that the 1st electrode is a reflector or to have a reflective film between the 1st 
electrode and a substrate. 

[0027] Here, as a transparent electrode, transparent materials, such as Cul, ITO, Sn02, and ZnO, can be used. As a 
reflector, the cascade screen of the metals like alloys, such as metal [, such as aluminum and calcium, ], magnesium- 
silver, and lithium-aluminum, and magnesium/silver, the cascade screen of the insulator and metal like lithium 
fluoride/aluminum, etc. can be used. Furthermore, a well-known metal membrane can be used as a reflective film. 
[0028] A septum 5 may be monolayer structure and may be multilayer structure. Moreover, it is desirable that it is 
insoluble or refractory to the organic layer of this invention as the quality of the material of a septum. Moreover, it is 
more desirable to use the material for black matrices in order to raise the display grace as a display. 
[0029] Next, a connection method inter-electrode [ corresponding to each pixel / 1 st ] and 2nd inter-electrode is 
explained The 1st electrode or the 2nd electrode is good also as an electrode independent of each pixel, as shown in 
drawing 2 In the inside of drawing 2 , and 1 , a substrate and 2 mean the 1 st electrode and 4 means the 2nd electrode. 
Moreover, as shown in drawing 3 , stripe-like the 1st electrode and the 2nd electrode corresponding to the organic layer 
may constitute so that it may intersect perpendicularly mutually on a common substrate. Furthermore, as shown in 
drawing 4 the 1 st electrode or the 2nd electrode may be connected to the common electrode (a source bus line, gate 
bus line) through TFT (TFT). In the inside of drawing 4 , and 1 1, TFT and 12 mean a source bus line and 13 means a 
gate bus line. Next, arrangement of the luminous layer of an organic Light Emitting Diode display is explained 
[0030] The organic Light Emitting Diode display of this invention may consist of area with the luminescent color from 
which each portion of a display differs, as shown in drawing 5 . In addition, drawing 5 is an example which has 
arranged the luminous layer on the 1 st electrode of drawing 2 . Eight mean the red luminescence pixel, 9 green 
luminescence pixel, and 1 0 blue luminescence pixel among drawing. 

[003 1 ] The organic layer by which the organic layer has been arranged in the shape of a matrix, and has been arranged 
in the shape of [ the ] a matrix besides the composition of drawing ^ as shown in drawing6 (a) is desirable, and each 
may consist of a (Red R) luminescence pixel 8, a (Green G) luminescence pixel 9, and a (Blue B) luminescence pixel 
10 Moreover an array as replaced with the array of the pixel of drawing 6 (a) and shown in drawing 6 (b) and (c) may 
be used, furthermore, it is shown in drawing 6 (d) - as - the rate of (Red R) luminescence pixel, (Green G) 
luminescence pixel, and (Blue B) luminescence pixel - the ratio of 1 : 1 : 1 - you may make it the ratio of an except 
Furthermore, even if the luminescence area of each pixel is the same, they may differ. In addition, mosaic arrangement 
and drawing 6 (c) are called delta arrangement, and drawing 6 (d) is called [ drawing 6 (a) ] the Square arrangement for 
stripe arrangement and drawing 6 (b). . ... 

[0032] Next, the method of forming the organic layer by this invention is explained. As shown in drawing 7 , it is 
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desirable to form an organic layer with an ink-jet method in this invention. 14 mean an ink jet printer head among 
drawing 7 . Here, when the organic layer which fills this invention is a luminous layer, the coating liquid for luminous 
layer formation can be formed by carrying out the regurgitation on the 1st electrode or a charge transporting bed. 
Moreover, when the organic layer which fills this invention is a charge transporting bed, the coating liquid for charge 
transporting-bed formation can be formed by carrying out the regurgitation on the 1 st electrode, a charge transporting 
bed, or a luminous layer. 

[0033] In addition, in this invention, if only at least one of organic layers is formed by the ink-jet method, you may 
form other layers by what method. The method of this invention is sufficient as the formation method of other layers, 
and a well-known method (for example, wet processes, such as dry processes, such as a vacuum deposition method, 
and a DIP coat, the spin coat method) is sufficient as it. In producing the organic Light Emitting Diode display on 
which an organic layer consists of a multilayer cascade screen here, in order to prevent mixture of the material between 
the touching films, as for the solvent used for the layer produced behind y it is desirable to use that in which the layer 
currently formed previously is not dissolved. 

[0034] Next, in case 1 pixel is formed, the regurgitation of only 1 liquid is sufficient, the same place may be made to 
breathe out many liquid, as shown in drawing 8 , and a place which is different as shown in drawing 9 may be made to 
breathe out. As for the nozzle which carries out the regurgitation of the coating liquid, it is desirable to use a nozzle 
which is different by each luminescent color. Furthermore, when at least the one luminescent color considers 
manufacture speed, it is desirable to use two or more nozzles. Moreover, as a regurgitation method of liquid, a 
continious type is sufficient by arrangement of the luminescent color of the organic Light Emitting Diode display to 
produce, and an on-demand type may be used. Furthermore, a piezo method is desirable in order to prevent 
transformation of the coating liquid which dissolved or distributed an organic luminescent material by heat, or its 
precursor. If only it fulfills the conditions of this invention, it may carry out for every layer, after stoving forms a 
multilayer, it may be performed, and after forming cathode, you may perform it. 

[0035] Specifically, when an organic layer consists of one layer, it is necessary to carry out stoving at the temperature 
more than the boiling point of the organic solvent of the low volatility in the ordinary temperature contained in a 
solvent. Furthermore, it is desirable to carry out stoving among solvents above the boiling point of the highest solvent 
of the boiling point. It is more desirable to perform stoving among solvents especially at more than the boiling point of 
the highest solvent of the boiling point and below the transformation temperature of an organic material. Furthermore, 
it is more desirable to carry out among solvents by more than the boiling point of the highest solvent of the boiling 
point and below the melting point of an organic material. 

[0036] You may perform stoving under the atmosphere and inert gas. Among this, in order to prevent oxidization of 
material, it is more desirable to carry out under inert gas. Moreover, although you may carry out under atmospheric 
pressure, you may carry out under reduced pressure. Moreover, when the organic layer consists of two-layer [ which 
touches mutually ], it is desirable to make temperature of stoving below into the melting point of the higher one among 
the melting points of the organic material which forms two layers. It becomes possible to enable this to prevent mixture 
of the material between layers, consequently to prevent degradation of the electrical property of an element. 
[0037] Furthermore, when the organic layer consists of three or more layers, two or more interfaces which a layer 
touches will exist. Therefore, as for the temperature of stoving, it is desirable to compare the melting point of the 
higher one among the melting points of the organic material of two layers which touch mutually, and to carry out to 
below the low melting point most. It becomes possible to enable this to prevent mixture of the material between layers, 
consequently to prevent degradation of the electrical property of an element. 

[0038] When the laminating of the organic material which has the 200 degrees C melting point and the 160-degree C 
melting point on ITO is specifically carried out in the case of two-layer structure, the melting point of the higher one is 
200 degrees C among the melting points of the organic material which forms two touching layers. Therefore, the 
temperature of stoving becomes 200 degrees C or less. When the laminating of the organic material which has the 1 80 
degrees C melting point, the 200 degrees C melting point, and the 160-degree C melting point on ITO is carried out in 
the case of a three-tiered structure, the organic materials which constitute the layer which touches mutually are the 
organic material of the 1 80-degree C melting point, an organic material with the 200-degree C melting point, and an 
organic material with the 200-degree C melting point and an organic material with the 160-degree C melting point. The 
high melting points are 200 degrees C and 200 degrees C among the melting points of the organic material which 
forms two layers (180 degrees C, 200 degrees C, 200 degrees C, and 160 degrees C) which touch mutually. Therefore, 
the temperature of stoving becomes 200 degrees C or less. 

[0039] However, when the same three-tiered structure also carries out the laminating of the organic material which has 
the 1 80 degrees C melting point, the 1 60 degrees C melting point, and the 200-degree C melting point on ITO, the 
organic materials which constitute the layer which touches mutually are the organic material of the 1 80-degree C 
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melting point, an organic material with the 160-degree C melting point, and an organic material with the 160-degree C 
melting point and an organic material with the 200-degree C melting point. The high melting points are 1 80 degrees C 
and 200 degrees C among the melting points of the organic material which forms two layers (180 degrees C, 160 
degrees C, 160 degrees C, and 200 degrees C) which touch mutually. Therefore, with the low melting point of these, it 
becomes 1 80 degrees C and the temperature of stoving becomes 1 80 degrees C or less. 
[0040] 

[Example] Hereafter, this invention is not limited by these examples although an example explains this invention still 
in detail. 

(Example 1) By 20x50mm, the glass substrate with ITO with 150nm thickness was given to the photolithography 
method, and the ITO transparent stripe electrode as three anode plates of 2mm width of face was produced in 4mm 
pitch. 

[0041] Next, the glass substrate was given to ultrasonic cleaning for [ it used isopropyl alcohol, an acetone, and pure 
water ] 10 minutes each, UV ozonization for 10 minutes, and 02 plasma treatment for 10 minutes. Next, PC0.6g, 
NPD0.14g, TPB0.12g, and PBD0.14g were melted to chlorobenzene 9g, and the coating liquid for green luminous 
layer formation was produced. Next, the 1 OOnm luminous layer was formed on the glass substrate with the commercial 
ink jet printer using die aforementioned coating liquid. Next, it is 0.9nm by the vacuum deposition. The organic Light 
Rmitting Diode display was obtained by forming a LiF layer on a luminous layer and forming the thickness of 0.2 
micrometers, width of face of 2mm, and pitch 2mm aluminum electrode by the vacuum deposition using the shadow 
mask as cathode. The obtained organic Light Emitting Diode display was closed using the epoxy resin. 
[0042] (Example 1 of comparison) The organic Light Emitting Diode display was obtained like the example 1 except 
having used dichloromethane 9g instead of the chlorobenzene. 

[0043] (Example 2) The organic Light Emitting Diode display was obtained like the example 1 except having 
performed heat-treatment for 30 minutes at 60 degrees C after luminous layer formation. 
[0044] (Example 3) The organic Light Emitting Diode display was obtained like the example 1 except having 
performed heat- treatment for 30 minutes at 150 degrees C after luminous layer formation. 

[0045] (Example 4) The organic Light Emitting Diode display was obtained like the example 1 except having used o- 
dichlorobenzene 9g instead of the chlorobenzene. 

[0046] (Example 5) The organic Light Emitting Diode display was obtained like the example 4 except having 

performed heat- treatment for 30 minutes at 100 degrees C after luminous layer formation. 

[0047] (Example 6) The organic Light Emitting Diode display was obtained like the example 4 except having 

performed heat-treatment for 30 minutes at 190 degrees C after luminous layer formation. 

[0048] (Example 7) The organic Light Emitting Diode display was obtained like the example 4 except having 

performed heat-treatment for 30 minutes at 360 degrees C after luminous layer formation. 

[0049] (Example 8) By 20x50mm, the glass substrate with ITO with 150nm thickness was given to the 

photolithography method, and the ITO transparent stripe electrode as three anode plates of 2mm width of face was 

produced in 4mm pitch. 

[0050] Next, the glass substrate was given to ultrasonic cleaning for [ it used isopropyl alcohol, an acetone, and pure 
water ] 10 minutes each, UV ozonization for 10 minutes, and 02 plasma treatment for 10 minutes. Next, the 
aforementioned coating liquid was used for the degree which melted PC0.8g and NPD0.2g to chlorobenzene 9g, and 
produced the coating liquid for electron hole transporting-bed formation, and the 80nm electron hole transporting bed 
was formed on the glass substrate with the commercial ink jet printer. Next, [0051] which melted polyethylene-oxide 
0.6g, NPD0.14g, C60.12g, and PBD0.14g to 9g of O-xylene, and produced the coating liquid for luminous layer 
formation Next, the 60nm luminous layer was formed on the electron hole transporting bed with the commercial ink jet 
printer using the aforementioned coating liquid. Next, the aforementioned coating liquid was used for the degree which 
melted PC0.8g and PBD0.2g to chlorobenzene 9g, and produced the coating liquid for electronic transporting-bed 
formation, and the 80nm electronic transporting bed was formed on the luminous layer with the commercial ink jet 
printer. Next, it is 0.9nm by the vacuum deposition. The organic Light Emitting Diode display was obtained by 
forming a LiF layer on an electronic transporting bed, and forming the thickness of 0.2 micrometers, width of face of 
2mm, and pitch 2mm aluminum electrode by the vacuum deposition using the shadow mask as cathode. The obtained 
organic Light Emitting Diode display was closed using the epoxy resin. 

[0052] (Example 9) The organic Light Emitting Diode display was obtained like the example 8 except having 
performed heat-treatment for 30 minutes at 190 degrees C after electronic transporting-bed formation. 
[0053] (Example 1 0) The organic Light Emitting Diode display was obtained like the example 8 except having 
performed heat-treatment for 30 minutes at 250 degrees C after electronic transporting-bed formation. 
[0054] (Example 1 1) By 20x50mm, the glass substrate with ITO with 150nm thickness was given to the 
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photolithography method, and the ITO transparent stripe electrode as three anode plates of 2mm width of face was 
produced in 4mm pitch. Next, the glass substrate was given to ultrasonic cleaning for [ it used isopropyl alcohol, an 
acetone, and pure water ] 10 minutes each, UV ozonization for 10 minutes, and 02 plasma treatment for 10 minutes. 
[0055] Next, Pre-PPVO.Olg was melted to 9.99g of mixed solvents of 70:30 (weight ratio) of a methanol and a 
cyclohexanol, and the coating liquid for green luminous layer formation was produced. Next, the lOOnm luminous 
layer was formed on the glass substrate with the commercial ink jet printer using the aforementioned coating liquid. 
Next, it heat-treated at 1 80 degrees C under nitrogen-gas-atmosphere mind for 2 hours, and Pre-PPV was changed into 
PPV. Next, 60nm laminating of Alq3 was carried out by the vacuum deposition method on the luminous layer, and it 
considered as the electronic transporting bed. Next, it is 0.9nm by the vacuum deposition. The organic Light Emitting 
Diode display was obtained by forming a LiF layer on an electronic transporting bed, and forming the thickness of 0.2 
micrometers, width of face of 2mm, and pitch 2mm aluminum electrode by the vacuum deposition using the shadow 
mask as cathode. The obtained organic Light : Emitting Diode display was closed using the epoxy resin. 
[0056] (Example 2 of comparison) instead of [ of the mixed solvent of a methanol and a cyclohexanol ] — methanol 
9.99g - the organic Light Emitting Diode display was obtained like the example 1 1 except having used 
[0057] (Example 12) Instead of the mixed solvent of a methanol and a cyclohexanol, the organic Light Emitting Diode 
display was obtained like the example 1 1 except having used 9.99g of mixed solvents of 70:30 of a methanol and a 
glycerol. 

[0058] (Example 13) By 20x50mm, the glass substrate with ITO with 150nm thickness was given to the 
photolithography method, and the ITO transparent stripe electrode as three anode plates of 2mm width of face was 
produced in 4mm pitch. Next, the glass substrate was given to ultrasonic cleaning for [ it used isopropyl alcohol, an 
acetone, and pure water ] 10 minutes each, UV ozonization for 10 minutes, and 02 plasma treatment for 10 minutes. 
Next, the 60nm electron hole transporting bed was formed on the glass substrate by the spin coat method using the 
liquid which melted 3 and 4-polyethylene dioxythiophene (it abbreviates to PEDT hereafter.) lg to methanol 9g. 
[0059] Next, PATO.Olg was melted to 9.99g of O-xylene, and the coating liquid for red luminous layer formation was 
produced. Next, the lOOnm luminous layer was formed on the electron hole transporting bed with the commercial ink 
jet printer using the aforementioned coating liquid. Next, it is 0.9nm by the vacuum deposition. The organic Light 
Emitting Diode display was obtained by forming a LiF layer on a luminous layer and forming the thickness of 0.2 
micrometers, width of face of 2mm, and pitch 2mm aluminum electrode by the vacuum deposition using the shadow 
mask as cathode. The obtained organic Light Emitting Diode display was closed using the epoxy resin. 
[0060] (Example 3 of comparison) Instead of O-xylene, the organic Light Emitting Diode display was obtained like the 
example 1 3 except having used 9.99g of benzene. 

[0061] (Example 4 of comparison) The organic Light Emitting Diode display was obtained like the example 3 of 
comparison except having performed heat-treatment for 30 minutes at 140 degrees C after luminous layer formation. 
[0062] (Example 14) The organic Light Emitting Diode display was obtained like the example 13 except having 
performed heat-treatment for 30 minutes at 160 degrees C after luminous layer formation. 

[0063] The brightness as an electrical property in 200 mA/cm2 when impressing direct current voltage to the display 
produced according to the above example was measured. The obtained result is shown in Table 1 . Moreover, the 
coating liquid produced according to the above example is used, the result which performed the regurgitation 
examination with the ink jet printer is also doubled, and it is shown in Table L In addition, as for the error criterion of 
a regurgitation examination, the poor regurgitation should produce O in 100 times, and the poor regurgitation should 
produce x in less than 100 times. 
[0064] 
[Table 1] 
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It turns out that the blinding in a nozzle does not produce the coating liquid which used the with a vapor pressure [ in 
20 degrees C of 10 or less mmHgs ] solvent from Table 1, but it is suitable for using it for an ink jet printer method. 
Moreover, when the example 1, and the example 1 of comparison and an example 13 were compared with the example 
3 of comparison, it turns out that a luminous layer can be formed by the ink jet printer method, without degrading 
brightness. 

[0065] Furthermore, when examples 2 and 3, examples 4-7, examples 8 and 9, and examples 13 and 14 were 
compared, it turns out by performing stoving below at the transformation temperature of an organic material that 
brightness can be improved. 

[0066] (Example 15) The transparent electrode of the shape of a stripe which consists a glass substrate with ITO with 
1 30nm thickness of ITO as an anode plate of 200-micrometer width of face in 220-micrometer pitch by the 
photolithography method was produced. Next, the glass substrate was given to ultrasonic cleaning for [ it used 
isopropyl alcohol, an acetone, and pure water ] 1 0 minutes each, UV ozonization for 1 0 minutes, and 02 plasma 
treatment for 10 minutes. Next, in the direction which goes in the direction parallel to a transparent electrode direct 
with a transparent electrode by 220-micrometer pitch, 40-micrometer width of face, and 5-micrometer thickness, the 
septum of the shape of a grid of 40-micrometer width of face and 5-micrometer thickness was produced by the 
photoresist method in 320-micrometer pitch using the photosensitive polyimide. Next, the blue stripe-like luminous 
layer was formed on the glass substrate like the example 4. 

[0067] Next, the green luminous layer was formed in a blue luminous layer and parallel on the glass substrate like the 
example 13. Next, the red luminous layer was formed in a blue luminous layer and parallel on the glass substrate like 
the example 18. Next, it is 0.9nm by the vacuum deposition. The organic Light Emitting Diode display was obtained 
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by forming a LiF layer on each luminous layer, and forming the thickness of 0.2 micrometers, width of face of 300 
micrometers, and pitch 320micrometer aluminum electrode by the vacuum deposition using the shadow mask as 
cathode. The obtained organic Light Emitting Diode display was closed using the epoxy resin. The short-circuit 
between an anode plate and cathode was not observed for the organic Light Emitting Diode display produced as 
mentioned above. Moreover, luminescence of red, green, and blue was observed by impressing the pulse voltage of 
40V to the produced organic Light Emitting Diode display. 

[0068] (Example 16) After forming TFT on the glass substrate, the same anode plate and same septum as an example 
15 were formed. Next, the luminous layer of blue, green, and red was formed like the example 15. Next, it is 0.9nm by 
the vacuum deposition. The organic Light Emitting Diode display was obtained by forming a LiF layer on a luminous 
layer and forming the thickness of 0.2 micrometers, width of face of 300 micrometers, and pitch 320micrometer 
aluminum electrode by the vacuum deposition using the shadow mask as cathode. The obtained organic Light Emitting 
Diode display was closed using the epoxy resin. Luminescence of red, green, and blue was observed by impressing 5 V 
direct current voltage to the organic Light Emitting Diode display produced as mentioned above. 
[0069] 

[Effect of the Invention] after breathing out coating liquid on a substrate, an electrode, or an organic film by using into 
a solvent at least one kind of liquefied solvent of low volatility which has 20-degree-C vapor pressure of 10 or less 
mmHgs according to the coating liquid of this invention - coating liquid - a wet state — ******** - things become 
possible Consequently, a flat film can be formed and it becomes possible to cancel luminescence nonuniformity. 
Moreover, since the coating liquid breathed out previously and the coating liquid breathed out behind can be mixed in 
the wet state when coating liquid is breathed out further so that the breathed-out coating liquid may be touched, 
formation of the interface conventionally produced in the film can be prevented. Therefore, it becomes possible to 
prevent degradation of an electrical property accompanying formation of an interface. 

[0070] Moreover, when the aforementioned solvent contains, it becomes possible for the volatility of coating liquid to 
fall, consequently to prevent the blinding in a nozzle. Moreover, in the ordinary temperature in a solvent, if stoving is 
carried out below the denaturation temperature of an organic material, or above the conversion temperature of a 
precursor when the liquefied organic solvent of low volatility has the boiling point below the transformation 
temperature of an organic material, or the conversion temperature to the organic material of a precursor, rattlingly, 
there will be nothing and the thing which give thermal damages, such as decomposition and transformation, to an 
organic material and which is completely done for the dryness removal of the remains solvent will become possible. 
Therefore, degradation of the electrical property accompanying a remains solvent can be prevented. Furthermore, in 
the ordinary temperature in a solvent, when the liquefied organic solvent of low volatility has the boiling point below 
the melting point of an organic material, degradation of an electrical property can be prevented completely. 
[0071] Moreover, when an organic layer consists of a multilayer cascade screen, it becomes possible to carry out full 
removal of the remains solvent on low heating conditions more by making the boiling point of an organic solvent 
below into low temperature most among the transformation temperature of the organic material which forms each 
class, or the conversion temperature of a precursor. Moreover, it sets using the coating liquid of this invention to the 
manufacturing process of an organic Light Emitting Diode display which has a two-layer cascade screen containing at 
least one layer of organic layers formed by the ink-jet method. It becomes possible to prevent degradation of the 
electrical property of an element by two-layer [ which touches by stoving ] being mixed by setting below to the melting 
point of the higher one among the melting points of the organic material which forms two layers which fulfill the 
above-mentioned conditions and touch the temperature of stoving. 

[0072] Moreover, as for the organic Light Emitting Diode display which has the multilayer cascade screen of three or 
more layers which contains at least one layer for the organic layer formed by the ink-jet method, two or more interfaces 
which a layer touches exist using the coating liquid of this invention. In this case, among the melting points of the 
organic material of two layers which touch the temperature of stoving mutually, the melting point of the higher one is 
compared among the melting point of the higher one, and other melting points of the organic material of two layers 
which touch mutually, and it becomes possible to prevent degradation of the electrical property of an element by the 
layer which touches by setting it as the temperature below the low melting point most being mixed. 
[0073] As mentioned above, it becomes possible to solve problems, such as blinding in degradation of the electrical 
property by the shape of surface type which had become a problem on the organic Light Emitting Diode display which 
was produced using the conventional ink-jet method according to this invention, the interface formed inside a layer, 
and the remains solvent, and the nozzle of an ink jet printer, and an organic Light Emitting Diode display with the 
outstanding electrical property can be manufactured cheaply easily. 
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2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 




[Drawin g 3] 



Page 2 of 4 




9 10 



[Drawing 6] 



Page 4 of 4 



0 
o 





r ^ 

















































[Drawing 9] 



o 

nQn 




[Translation done.] 



